The low affinity dopamine binding site on tyrosine hydroxylase: the role of the N-terminus and in situ regulation of enzyme activity.
Tyrosine hydroxylase (TH), the rate-limiting enzyme in catecholamine biosynthesis, is inhibited in vitro by catecholamines binding to two distinct sites on the enzyme. The N-terminal regulatory domain of TH contributes to dopamine binding to the high affinity site of the enzyme. We prepared an N-terminal deletion mutant of TH to examine the role of the N-terminal domain in dopamine binding to the low affinity site. Deletion of the N-terminus of TH removes the high affinity dopamine binding site, but does not affect dopamine binding to the low affinity site. The role of the low affinity site in situ was examined by incubating PC12 cells with L-DOPA to increase the cytosolic catecholamine concentration. This resulted in an inhibition of TH activity in situ under both basal conditions and conditions that promoted the phosphorylation of Ser40. Therefore the low affinity site is active in situ regardless of the phosphorylation status of Ser40.